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(54) PRODUCTION OF BETA-PHENYLGLYCOSIDE 

(57)Abstract 

PURPOSE: To obtain the title compound for 
intermediate of a substrate for measuring a-amylase 
activity in good selectivity and high yield by reacting a 
peracyl derivative of glucose, etc., with a (substituted) 
phenol compound in the presence of an acetylacetone 
zinc salt, etc. 

CONSTITUTION: A peracyl derivative (e.g. penta-O- 
acetyl-B-D-glucose) of glucose or maltooligosaccharide 
expressed by formula I (n is integer of 0-6; R is alkanoyl 
or benzoyl) is reacted with a substituted or 
unsubstituted phenol compound (e.g. 4-nitrophenol) in 
the presence of an acetylacetone zinc salt or carboxylic 
acid zinc salt (e.g. zinc naphthenate) and ethyl acetate is 
added to the resultant reaction product to wash an 
organic layer and the organic layer is concentrated 
under reduced pressure and purified by a thin film 
chromatography to provide 6-phenylglycoside [e.g. 6-(4- 
nitrophenyOtetra — O-acetyh glycoside] expressed by 
formula II [R1 is (substituted)phenyl]. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] General formula (II) [Formula 1] 
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( — n shows the integer of 0-6 among a formula, and R shows alkanoyl and benzoyl. ) — 
general formula (I) characterized by making the phenolic compound which is not permuted 
[ the par acyl derivative of the glucose or maltooligosaccharide expressed, a permutation or ] 
react to the bottom of existence of acetylacetone zinc salt or carboxylic-acid zinc salt 
[Formula 2] 
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( — R1 shows among a formula the phenyl which is not permuted [ a permutation or ], and 
other notations are synonymous with the above.) — manufacturing method of beta-phenyl 
glycoside expressed. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a general formula (I) useful as intermediate field for 
substrate composition of enzyme reactions, such as a reagent for alpha-amylase activity 
measurement. 
[Formula 3] 




( — n shows the integer of 0-6 among a formula, R shows alkanoyl and benzoyl, and R1 shows 
the phenyl which is not permuted [ a permutation or ]. ) — it is related with the new 
manufacturing method of beta-phenyl glycoside (henceforth a compound (I)) expressed. 
[0002] 

[Description of the Prior Art] It is in charge of manufacturing a compound (I) conventionally, 
and is a general formula (II). [Formula 4] 




(II) 



( — each notation is synonymous with the above among a formula.) — Helferich which the par 
acyl derivative (henceforth a compound (II)) and phenolic compound of the glucose or 
maltooligosaccharide expressed are made to react to the bottom of existence of Lewis acid, 
such as zinc halide, halogenation titanium, and halogenation tin, or Para toluenesulfonic acid, 
and compounds phenyl glycoside Law is known. 
[Problem(s) to be Solved by the Invention] 

[0003] However, when aiming at compounding beta-phenyl glycoside, if above-mentioned 
Lewis acid or Para toluenesulfonic acid is used, it is difficult [ it ] for selectivity to be good 
and to obtain beta-phenyl glycoside which there are many by-products and is made into the 
purpose by high yield. When Lewis acid or Para toluenesulfonic acid was used according to 
research of this invention persons, it became clear that the side reaction by which the 
configuration of the reducing terminal acyloxy radical of a par acyl object changes from beta 
coordination which is rich in reactivity to reactant scarce alpha coordination occurs in the 
first place, and that the side reaction from which beta-phenyl glycosidic linkage once 
generated to the second changes to alpha-phenyl glycosidic linkage occurred. That is, since 
these Lewis acid has the strong property which promotes an anomerization reaction, it is hard 
to be called thing not necessarily optimal as a catalyst for beta-phenyl glycoside composition. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi_eije 



05/01/20 



2/5 s<—i 
JP.05-051394.A 

Furthermore, use of Para toluenesulfonic acid also produces the problem that disassembly of 

a sugar chain arises. 

[0004] 

[Means for Solving the Problem] Then, as a result of repeating research wholeheartedly for 
the purpose of selectivity being good and obtaining beta-phenyl glycoside expressed by the 
compound (II) by high yield, by performing a glucoside-ized reaction to the bottom of 
existence of acetylacetone zinc salt or carboxylic-acid zinc salt, the selectivity of this 
invention persons is good, and they find out that beta-phenyl glycoside expressed with high 
yield by the compound (I) is obtained, and came to complete this invention. That is, this 
invention relates to the manufacturing method of the compound (I) characterized by making 
the phenolic compound which is not permuted [ a compound (II), a permutation, or ] react to 
the bottom of existence of acetylacetone zinc salt or carboxylic-acid zinc salt. 
[0005] As a par acyl derivative of the compound (II) used by this invention, a PENTA-O- 
acetyl glucoside, OKUTA-O-acetyl maltoside, undeca-O-acetyl malto TORIOSHIDO, Although 
tetra-deca-O-acetyl malto tetra-OSHIDO, heptadeca-O-acetyl malto pen TAOSHIDO, 
eicosa-O-acetyl malto hexa OSHIDO, TORIKOSA-O-acetyl malto hepta-OSHIDO, etc. are 
raised Moreover, the compound which changed the acetyl group of these compounds into a 
propionyl radical, a butyryl radical, a pivaloyl radical, benzoyl, etc. can also be used. In 
addition, although it is beta object in these compounds (configuration of a reducing terminal 
acyloxy radical), the mixture with alpha object of participating in the reaction of this invention 
is also usable. 

[0006] A permutation phenol is a phenol which has a halogen atom, a hydroxy group, the alkyl 
group of the carbon atomic numbers 1-6, an alkoxy group, an alkoxy carbonyl group, a nitro 
group, etc. as a substituent, for example, chlorophenol, dichlorophenol, a hydroxy phenol, 
alkylphenol, an alkoxy phenol, a hydroxybenzoic acid, a nitrophenol, a halogenation nitrophenol, 
an alkylation nitrophenol, an alkoxy ** nitrophenol, a nitration hydroxybenzoic acid, a 
dinitrophenol, etc. are raised. The phenols which have at least one nitro group especially, for 
example, 4-nitrophenol, a 2-chloro-4-nitrophenol, 2, a 6-dichloro-4-nitrophenol, a 2— fluoro- 
4-nitrophenol, 2, a 6-difluoro-4-nitrophenol, a 2-BUROMO-4-nitrophenol, 2, a 6-dibromo-4- 
nitrophenol, 2-nitrophenol, a 2-hydroxy-4-nitrophenol, a 3-hydroxy-4-nitrophenol, etc. are 
suitable. 

[0007] The thing of an anhydride and 1 hydrate can also be used for the acetylacetone zinc 
salt of this invention. As carboxylic-acid zinc salt, an anhydride or a hydrate is sufficient, for 
example, zinc acetate, zinc propionate, octylic acid zinc, zinc oleate, zinc stearate, oxalic acid 
zinc, succinic-acid zinc, maleic-acid zinc, zinc naphthenate, salicylic-acid zinc, zinc benzoate, 
phthalic-acid zinc, terephthalic-acid zinc, etc. are raised, the brewing rate of the phenols to 
the par acyl derivative of a compound (II) — 1 - ten-mol twice — it is about a 3-6 mol time 
preferably, the acetylacetone zinc salt or carboxylic-acid zinc salt used as a catalyst — a par 
acyl derivative — receiving — about 0.5-20 mol % — it is used. 80-200 degrees C, reaction 
temperature is 100-130 degrees C preferably, and is removing the lower fatty acid or 

the benzoic acid generated with reaction advance out of the system of reaction — desirable - 
- for example, the system of reaction — a reduced pressure condition — it may be kept 
desirable to 5 - SOmmHg extent, and you may distill off out of a system, and it may react 
adding organic solvents, such as benzene, toluene, a xylene, chlorotoluene, a heptane, and an 
octane, to the system of reaction, and the mixture of an organic solvent, lower fatty acid, or a 
benzoic acid may be distilled off out of a system by distillation. Although the time amount 
required by reaction termination changes with the class of compound, the class of zinc salt to 
be used, and reaction temperature, it is usually about 3-20 hours, and it is After 
reaction termination, after diluting a reactant with ethyl acetate, toluene, chloroform, etc., 
dilute-acid water solutions, such as water, and a hydrochloric acid, a sulfuric acid, wash an 
organic layer, zinc is distilled off, subsequently dilute-alkali water solutions, such as a sodium 
hydroxide, a potassium hydroxide, a sodium carbonate, potassium carbonate, a sodium 
hydrogencarbonate, and a potassium hydrogencarbonate, wash, and unreacted phenols are 
removed. The obtained organic layer is rinsed until it becomes neutrality, and if a solvent is 
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distilled off r the rough product of the specified substance will be obtained. If the obtained 
rough product is refined with conventional methods, such as recrystallization and a column 
chromatography, the specified substance of a high grade will be obtained. 
[0008] As a compound (I) which is the specified substance compounded by the approach of 
this invention A beta-(phenyl) tetra — O-acetyl glucoside, a beta-(4-nitrophenyl) tetra — O- 
acetyl glucoside, A beta-(4-chIorophenyl) tetra — O-acetyl glucoside, a beta-(2-chloro-4- 
nitrophenyl) tetra — O-acetyl glucoside, beta-(4-nitrophenyl) hepta — O-acetyl maltoside, 
beta-(2-chloro-4-nitrophenyl) hepta — O-acetyl maltoside, beta-(4-nitrophenyl) deca-O- 
acetyl malto TORIOSHIDO, beta-(2-chloro-4-nitrophenyl) deca-O-acetyl malto 
TORIOSHIDO, beta-(4-nitrophenyl) trideca-O-acetyl malto tetra-OSHIDO, beta-(2-chloro-4- 
nitrophenyl) trideca-O-acetyl malto tetra-OSHIDO, beta-(4-nitrophenyl) hexa deca-O-acetyl 
malto pen TAOSHIDO, beta-(2-chloro-4-nitrophenyl) hexa deca-O-acetyl malto pen 
TAOSHIDO, beta-(4-nrtrophenyi) nonadeca-O-acetyl malto hexa OSHIDO, beta-(2-chloro-4- 
nitrophenyl) nonadeca-O-acetyl malto hexa OSHIDO, beta-(4-nitrophenyl) HENEIKOSA O- 
acetyl malto hepta-OSHIDO, beta-(2-chloro-4-nitrophenyl) HENEIKOSA-O-acetyl malto 
hepta-OSHIDO, etc. are raised. 
[0009] 

[Example] Hereafter, although an example and the example of a comparison explain this 
invention to a detail further, this invention is not limited to these. 
[0010] Example 1: Synthetic PENTA-O-acetyl-beta-D-gjucose 3.90g of a beta-(4- 
nitrophenyl) tetra — O-acetyl glucoside, 4-nitrophenol 6.96g, toluene 1 0ml, and 1 .7ml (zinc part 
0.5 millimols) of toluene solutions of zinc naphthenate were put into the flask, and they were 
heated. The toluene-acetic-acid mixture which begins to trickle toluene and is distilled from 
the time of the temperature of contents amounting to 120 degrees C was removed out of the 
system. At 120-125 degrees C, over about 5 hours, reaction temperature trickled toluene 
50ml and carried out reaction termination. After adding ethyl acetate to a reactant, the 
organic layer was washed in order of dilute-hydrochloric-acid water, a potassium carbonate 
water solution, and water. When the organic layer was condensed under reduced pressure, 
4.50g of rough crystals of light brown was obtained. When the rough crystal was developed on 
thin-layer chromatography (TLC), it is a one spot and, as for the PENTA-O-acetyl-D- 
glucose, alpha and beta object were hardly detected. When some rough crystals were taken 
and it recrystallized with the toluene-methanol mixed solvent, the white specified substance 
was obtained. The melting point of 176-177 degrees C. 

[001 1] Example 2: Synthetic PENTA-O-acetyl-beta-D-glucose 1 17g of a beta-(2-chloro-4- 
nitrophenyl) tetra — O-acetyl glucoside, 2-chloro-4-nitrophenol 260g, toluene 300g, and 4.2g 
of acetylacetone zinc salt 1 hydrates were put into the rotary flask, heating mixing was 
carried out, it decompressed gradually, and toluene was distilled off. Then, it reacted for 10 
hours by 1 25-1 35 degrees C of bath temperature, and 20 - 5mmHg. When ethyl acetate was 
added, sequential washing of the organic layer was carried out with a potassium carbonate 
water solution and water after filtration after reaction termination and the solvent was 
distilled off, 136.5g of rough crystals of light brown was obtained. When it furthermore 
recrystallized with the toluene-methanol mixed solvent, 121.2g of white specified substance 
was obtained. The melting point of 151-153 degrees C. 80.2% of theoretical yields. 
[0012] Example 3: Synthetic OKUTA-O-acetyl-beta-D-maltose 30.0g [ of beta-(2-chloro-4- 
nitrophenyl) hepta — O-acetyl maltoside ], 2-chloro-4-nitrophenol 30.7g, 0.62g [ of 
acetylacetone zinc salt anhydrides ], and toluene 100ml was put into the rotary flask, heating 
mixing was carried out, it decompressed gradually, and toluene was distilled off. It reacted at 
125-135 degrees C of bath temperature under reduced pressure of 20 - 5mmHg succeedingly 
for 20 hours. It processed like the example 2 hereafter and 32.5g of rough crystals of light 
brown was obtained. When it furthermore recrystallized with the toluene-meter Norian mixed 
solvent, 29. 8g of white crystals was obtained as the specified substance. TLC: One spot. The 
melting point of 167-169 degrees C. 85.1% of theoretical yields. 

[0013] Example 4: Synthetic OKUTA-O-acetyl-beta-D-maltose 30.0g, 2-chloro-4-nitrophenol 
30.7g, 0.8 1g of zinc acetate anhydrides, and toluene 100 ml of beta-(2-chloro-4-nitrophenyl) 
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hepta — O-acetyl maHoside were put into the flask, and heating mixing was carried out. 
Dropping of toluene was begun from the time of inside ** amounting to 130 degrees C, and 
the distillate was removed out of the system. Toluene 300ml was dropped over 1 6 hours at 
128-133 degrees C, and it considered as reaction termination. It processed like the example 2 
hereafter and 32.5g of rough crystals of light brown was obtained. When it furthermore 
recrystallized with the toluene-methanol mixed solvent, 28.0g of white crystals was obtained 
as the specified substance. TLC: One spot. 80.0% of theoretical yields. 

[0014] Example 5: Synthetic maltopentaose heptadeca acetate 3.00g [ of beta-(4-nitrophenyl) 
hexa deca-O-acetyl malto pen TAOSHIDO ] (however, mixture [ of alpha and beta object ], 
alpha:beta = 18:82), 4-nrtrophenol 1.35g, 0.32ml [ of toluene solutions of zinc naphthenate ] 
(zinc part 0.1 millimols), and toluene 5ml was put into the flask, and heating mixing was carried 
out. Dropping of toluene was begun from the time of inside ** amounting to 1 25 degrees C, 
and the distillate was removed out of the system. At 120-130 degrees C, toluene 30ml was 
dropped over 5 hours, and it considered as reaction termination. After adding ethyl acetate to 
a reactant, when sequential washing of the organic layer was carried out with dilute- 
hydrochloric-acid water, a potassium carbonate water solution, and water and the solvent was 
distilled off, 3.02g of solid-states of light brown was obtained. When it developed on TLC, the 
main impurities were alpha objects of maltopentaose heptadeca acetate. Moreover, when 
measured by the HPLC calibration-curve method, the content of the specified substance was 
78.2%. 93.4% of theoretical yields from beta-maltopentaose heptadeca acetate. When some 
rough crystals were taken and the silica gel column chromatography refined, the white crystal 
was obtained as the specified substance. TLC: One spot. From 130 degrees C to softening 
[0015] Example 6: Synthetic maltopentaose heptadeca acetate 2.01 g [ of beta-(2-chloro-4- 
nitrophenyl) hexa deca-O-acetyl malto pen TAOSHIDO ], 2-chloro-4-nitrophenol 1.1 3g, 
0.21ml [ of toluene solutions of zinc naphthenate ] (zinc part 0.065 millimols), and toluene 5ml 
was put into the flask, and heating mixing was carried out. Dropping of toluene was begun from 
the time of inside ** amounting to 1 20 degrees C, and the distillate was removed out of the 
system. Toluene 50ml was dropped over 5 hours at 1 18-125 degrees C, and it considered as 
reaction termination. It processed like the example 5 hereafter and 2.1 Og of solid-states of 
light brown was obtained. When it developed on TLC, the main impurities were alpha objects 
of maltopentaose heptadeca acetate. Moreover, when measured by the HPLC calibration- 
curve method, the content of the specified substance was 77.5%. 92.1% of theoretical yields 
from beta-maltopentaose heptadeca acetate. When some rough crystals were taken and the 
silica gel column chromatography refined, the white crystal was obtained as the specified 
substance. TLC: One spot. From 120 degrees C to softening 

[0016] The example 1 of a comparison: 3.0ml (zinc chloride part 0.5 millimols) of ether solution 
of synthetic PENTA-O-acetyl-beta-D-glucose 3.90g of the beta-(4-nitrophenyl) tetra — O- 
acetyl glucoside by the zinc chloride catalyst, 4-nitrophenol 6.96g, 10ml of absolute ether, and 
anhydrous safc-ized zinc was put into the rotary flask, heating mixing was carried out, and it 
considered as reduced pressure gradually, and reacted for 5 hours by 125-135 degrees C of 
bath temperature, and 20 - 5mmHg. When ethyl acetate was added to the reactant, the 
organic layer was washed in order of water, a potassium carbonate water solution, and water 
and the solvent was distilled off, oily matter with viscous dark brown was obtained. When it 
developed on TLC, the rate of the principal component was about about 2:6:2 visually in the 
mixture of a structure unknown object, an alpha-(4-nitrophenyl) tetra — O-acetyl glucoside, 
and a beta-(4-nitrophenyl) tetra — O-acetyl glucoside. 

[0017] The example 2 of a comparison: 0.7ml (zinc chloride part 0.07 millimols) of acetic-acid 
solutions of synthetic maltopentaose heptadeca acetate 2.01 g of beta-(2-chloro-4— 
nitrophenyl) hexa deca-O-acetyl malto pen TAOSHIDO by the zinc chloride catalyst, 2- 
chloro-4-nitrophenol 1.1 3g, 10ml of acetic anhydrides, and anhydrous saHHzed zinc was put 
into the rotary flask, heating mixing was carried out, and it considered as reduced pressure 
gradually, and reacted for 5 hours by 125-135 degrees C of bath temperature, and 20 - 
5mmHg. When ethyl acetate was added to the reactant, the organic layer was washed in order 
of water, a potassium carbonate water solution, and water and the bath liquid was distilled off, 
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2.04g of brown solid-states was obtained. Although the main impurities were alpha objects of 
maltopentaose heptadeca acetate when it developed on TLC, when the spot was carried out 
quantitatively and it compared, it turned out that quite many alpha objects are generating 
from the amount contained in the start raw material from the start. Moreover, when measured 
by the HPLC calibration-curve method, the content of the specified substance was 60.3%. 
69.5% of theoretical yields from beta-maHopentaose heptadeca acetate. 
[0018] 

[Effect of the Invention] Since the anomerization reaction of the par acyl derivative which is a 
raw material, and beta-phenyl glycosides, and the decomposition reaction of a sugar chain are 
controlled according to the approach of this invention, selectivity is good and beta-phenyl 
glucoside made into the purpose can be obtained by high yield. beta-(2-chloro-4-nitrophenyl) 
hexa deca-O-acetyl matto pen TAOSHIDO obtained in the example 6 of this invention is beta 
useful as the reagent for alpha-amylase activity measurement, and intermediate field of the 
reagent by giving a well-known hydrolysis reaction in itself. -(2-chloro-4-nitrophenyl)- It can 
lead to malto pen TAOSHIDO. 



[Translation done.] 
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^□n-4--hP7x=;t/) ^^r-^^-O-T-fe^ 
;W;Uh^y^tVK, 0— (4 — ^ ho ^ ^^./U) / 
tf*-0-7tf h^^f tv' h\ 0 - (2- 
^DP-4-=hD7x^} ; -r^ii-o-T-t*?-;^ 
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i7Dn-4-^ho7x ^^-f ^if— O — 

[0 0 0 9] 

(0 0 1 03 Hffifflfl : 3- (4--hD7x^) v 1 

h7-0-7tf/^;i/3V K*>£*fig 
-<>-^ -O-Tir^/I/- /3 -D — *7l"=» — * 3 . 9 0 
g. 4— = hn7xy- yW6. 96g, hyl^WOm 1 
*Jj:t;t77>'ttift(0 h^xy^i . 7ml 
#0. 5 ^ y ^rA-) *7 9^ = K:AtLinfRUfc 0 rtSMb 
<Dffl«isi 2 0t:*caufc*AJ:9 h/^XDMT^ 

fco S^^lil 2 0—12 5^T*5f^£r£>ttT h 
/W5 0ral$:jSTU TOTLt KJft4&K:ffl« 

^^^mx.ftm. ^mmzftmm*. mm* 

SH3fe<0fi»fi4. 5 0giS#fc*ifc o ^trfi^ 
n-^ ^77^ (TLC) ±fcS§B1-££:, !5£A,*f 

fioe»*3ftS#6Hfc. i^l 7 6-1 7 7t 0 
[0011] UlS^i 2 : 3- (2-^nn-4-^hn 
^^^/u) h7-0-7tf/^;V3^ WSrfi 

-O — Tir^A— 3 -o-^ur,—^ 1 1 7 g x 
2-^an-4-^Fn7iy-^2 6 0 g, YjV^s 
3 0 0 g*5j:t*T1r^-/V'T-fc h.^S:i&mi7KfP^4. 2 

Lth/^y^gitt ^C0^ N #mi2 5— 135 
2 0-5mmHgT10«^U fl WLfotikT 

MM. U ^J«r»fei-S£^fe<0«g 

il36. 5g^^t £<blC h/ls^L^-** S — 
&&<DB&)V0l 2 1. 2 g 
»P>n/t 0 Ml5 1-15 3t 0 H^ilX^8 0. 2 

[0 0 12] ^JS^J3 : ^-.(2-^nn-4-^Fn 
- O - 7 1 f /Uv/V' h K<0^ 
^-^^-O-Tir^/V- 3 -d--^/v h— ^ 3 0. 0 
g, 2-^nn-4-^ ho7x/ —/V 3 0. 7 g, 7 
tf;l/7t h >iE»lttll*4* 0 . 6 2 g *S £Xf 

1 0 0ml £rn— *y — 7 9 ^ a icTOvAllRM'fr U & 
^{CfHlh^xy^fiLfc, ^§2 0-5mmH 
gCO^EETx Ml 2 5-13 5^2 0*HfflSJ5L 

2. 5g^#f>ixfcp $ Y;^^- y—M& 

^8K-eS»*tS t SWtti: LTfifi8fi2 9. 8g 



t>mhtlft 0 TLC: ^V-XxK-y ho 1 6 7-16 

9X: o 3S§£l&^8 5. 1% 0 

[0 0 13] mmm4 : 0 - (2-*nu-4-~hu 

^^-O-Tir^A'- 0 -D-^A- h— * 3 0. 0 
g. 2-^DD-4-^hn7x/-/W30. 7 g , gfc 
^&i&fek&> 0 . 8 1 glSXTf hA^VlOO m 1 &7=7 
^3i:AixW^lt rtia^s i 3 otttiSUtB^ 

hA^vo^T£*&a6. Sffitttt^JMclfc^Lrtu 
1 2 8 — 1 3 3t:-ei 6&IH]d>f?T h/^^3 0 0ml 

urawafe^SLttfi 3 2 . 5 g w., £e>ichA^v 

^12 8. 0g!r^ o TLC:!7^#7K I^i 
8 0. 0 % 0 

[0 0 14] H^0tj5 : j3 - (4 - — hn7x^;u) ^ 
^rif^^7 - O - T-fe^/w/v h^y^^-i/K<7)^ 
-^yuh^^^^-— *^zffr*T-tT— h 3. OOg 

(t^fU a, 0tt*>fi'frfe a : 0 = 18 : 8 2) , 
4-^Fn7xy-/H. 3 5g, t7f y^SI&^h 
aol^^o. 3 2ml (M&*#0. l^y^eA0:fc£ 

m^fi^t^5febfc, 12 0—13 OtT% 5NfK^ 
ttT H/^^3 Om 1 ^rj^TU^J^^Ti: L^o 

<Dm&3. 0 2g^#^fc o TLCli\zmffl^X&Z> 
- hcOa^-CfeofCo ^tHPLC^iiMJfLt 

3. 4% 0 ^^(^— §B*$t*)^y *W7A^n7 
tfS#<bft£io TLC : 7^^y K 13 0t^^ 
[0 0 15] HJS^I6 : ^ - (2-^nu-4-~hn 

h^y^t-^^^f^rtf - h 2 . Olg, 

2^^ D p-4-^f, D73: y- / n < 1 3 g , ^-^^ 
^&W$&<D h/^>mm0. 2 1ml (Ml&5>0. 0 6 
5 5 !J ^/U) iJil/h^x^Sm 1 = 

<7)IT^, ettJ4fctt5R^JcBfe*Lfco 118-12 
5t:T5^fF^^^tT h/^^5 0m 1 «r«T U»S3f*T 

tx.1t. sit. mmm5 ^ii^iu wwoi* 

2. 10 g a^lb*Wtp TLC±lCjg§iL-C^^<t, ^ 
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£ @ fity&CD^ftf* 7 7 . 5%T?£>o7to ^-^Ky 
X^f^XT-ZT— hfrt><Dm&®tm9 2. 1 

Hfco TLC : h 0 1 2 Oncd^Wk. 

[0 0 16] tttfcfcll : (4- 
^hn7x^) fh7-0-7tf;^3VK^ 

^<V^-0-T-fe^-/W-i3-D-^3— ^3. 9 0 

4-^hD7xy-/l/6. 9 6 g , ffi^cai— f/H 
0 m 1 &X.Xfim*fflt&&<D=-"T/l>mm3. 0 m 1 
(mtmSft 0 . 5;y^) ^D-^y-77^ = i: 
Aix3MMB'&U ^^iCi^JEi 8?i&l 2 5-13 5 
X:. 20-5 mmH g X 5 B^S/ft Lfc 0 SlSWCfl^ 

a- (4-^hP73i^;v) ^h^-O-Tir^/U 
^/i/3^K, 0 - (4-^hc7x^) rh7-0- 
r^^/U^3^>K(75^^|-C : eofii^ttSm-C^J2 : 
6 : 2Mt'fcot 

[0017] tt&fli 2 : mitmsmmzxz (2- 
•7;i/h^y^t-^^^r*r-fef - h 2. oig, 



ttl Om 1 *5±Cf«l*4&ft:EaBO»ffife»*0. 7ml 
(mt&§8ft0. 0 7^^) ^n-^y-77^P 

icAtbio^iB^b, &*^mmt u M125-13 

5^C. 20-5mmHgt5^«lt 

g^btit TLc±\zmmi,x&zk. ±tz?FWto 
Ti^aciras^jofco *fcHPLcitii&«ut 

@fft&><£>^fiti:6 0. 3%X&o1t 0 

9. 5% 0 
[0 0 18] 

— (2-^on-4--hn7x^/l/) ^^ri^^^7 — O 
(2-^DD-4--hn7xx;>) — h^y^^ 



